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I, EncHi Ikeda, a Japanese subject, c/o 
Nichireki Kagaku Kogyo Company Limited, 
of No. 101. 6-chome Ogu-machi Arakawa- 
ku, Tokyo, Japan, do hereby declare the 
invention, for which I pray that a patent 
may be granted to me, and the method by 
wliich it is to be performed, to be particu- 
larly described in and by the foEowing 
statement: — 

This invention relates to an apparatus for 
emulsifying bitminous materials such as 
asphalt, coal tar, or coal tar pitch, plastics, 
mineral oils, fats and fatty oDs, natural and 
synthetic resins, rubber, rubber-like sub- 
stances, fillers, pigments and dyestuflEs, either 
alone or with other substances. 

One object of the present invention is to 
provide an emulsifying apparatus which is 
capable of emulsifying the substances to be 
emulsified efEectively in a short time. 

Another object of the present invention 
is to provide an emulsifying apparatus cap- 
able of easily emulsifying, substances which 
have only with difficulty been emulsified by 
conventional emulsifying apparatus using 
mechanical mixing or high frequency oscil- 
lating devices such as are known in the art 

This invention, more particularly, has re- 
ference to an emulsifying apparatus in which 
the substances to be emukified axe stirred 
and mixed with emulsifying liquid within a 
magnetic field, the magnetic flux being 
arranged to pass through the apparatus in a 
direction perpendicular to the direction of 
stirring. 

This invention consists in an emulsifying 
tank made of a noaterial permeable to mag- 
netic flux and able to receive the substances 
to be emulsified, a device for creating a 
magnetic flux through the tank, consisting 
eith^ of one or more solenoids through 
IPrice 4s. 6d.2 



which an electric current is passed, one or 
more permanent magnets, or one or more 
pairs of electrodes to which an electric cur- 
rent is applied a mechanical stirrer capable 45 
of motivating the substances within the tank 
to move in a direction substantially perpen- 
dictdar to the direction of the magnetic flux 
and inlet and outlet conduits for the subr 
stances being emulsified. 50 

In conventional emuJsifying apparatuses, 
a tank is provided with a stirring and mixing 
device, an emulsifier of coUoid-mill type and 
substances to be emulsified and emulsifying 
liquid are mechanically exposed to high- 55 
speed agitative emulsification. Another type 
of known process is to mix and emulsify 
substances by means of a frequency oscilla- 
tions using ultra-short waves. 

However, in all these processes the stir- 60 
rmg and mixing efficiency is increased only 
by mechanical means. 

The accompanying drawings illustrate em- 
bodiments of llie present invention in 
which:— 

Fig. 1 is a perspective view of the appara- 
tus. 

Fig. 2 is a front view of a longitudmal 
section of the same» and 

Fig, 3, 4, 5 and 6 show front views vertic- 70 
ally cut of other embodiments of the present 
invention. 

An emulsifying apparatus of the present 
mvention is ^plained with reference to Fies 
1, 2 and 3. ' ^ ' 75 

1 indicates a cylindrical emulsifying tanlr^ 
which is made of materials that are pervious 
to magnetic flux such as synthetic resin, 
black lead processed by mixing synthetic 
resin therewith and hard porcelain. 80 

At the bottom of said vessel is fitted a 
siphonic outlet conduit, which has an ex-r 
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haust pipe 3 and a/ cock 4 so that there is 
i constant amount of substances m the emul- 
sifying tank. The substances are poured in 
from an inlet conduit 5. 
5 Around the outside wall of said tank 1. a 
solenoid 6. made of copper wir^ or copper 
pipe, is feed, and an electric "^ator or 
Sectticallv insulating layer may be placed 
SSS^L outer wall of the t^ and the 
10 Soid. so that the magneto flux creax^ 
by the cunent applied to said solenoid per- 
meates wdl into said emulsifying tank. 

Said solenoid 6 may be covered witt in- 
sulating material and immersed m said tanic 
15 as shown in Fig. 3- 

Provided with said tank are one more 
stirrers 8 whose rotary shafts 7 ma.y 

of electricany conducive ^aterial the 
shafts being arranged to be rotated by a 
20 Sy 9. a belt 10. and an electromotor 11. 
all fitted outside the tank. 

When said Stirrers 8 are made, partially 
or whollyr&om an electricaUy conductive 
SLt^al such as metal or metalhc oxide or 
25 S^ttSeof electrically insijated on ^ 
outeide they induce a greater fiux througn 
Sf^tral portion of said emulsifying tank. 
invWon therefore gives better re- 
The stilting and mixing operation is 
80 SeffecUve if s|d emulsifying ta^l has 
a cross-section with a many aded figure, or 
S provided with several projections m its 
cvSical inside. Alternatively, as shown 
g^Hg 2 the blades of the stinrer are re- 
36 Ssid"so that there is a spa^ ^^^^^^ 
rntarv sfaaft and the cage of the Waoes. 
Sgh ^Wch the substances, ^er entering 
3: and white being stirred and mixed 
Sdl^ flow smoothly. Jbe. direction of 
40 Sng which motivates and m^es tiie sub- 
and the direction of the n^^^tic 
^ wHch passes through said emulsifymg 
Slie at right angles and mtersect each 

45 °*Sdd solenoid 6 may be made up of 
several solenoids connected m paraUel. 

A^gnetically permeable plate, conast-_ 
inrof a carbon steel pMe. a silicon ^^1 
plt^a copper plate, nickel or cobalt alloy 

50 Fr'nreferably iiKerted between the solenoid 
^Kte^withthe electricaUy msulatmg 

material fitted between the solenoid and lie 
Sate in order to increase the magnetic flux 
through the tank. . „ , 

55 AlsTfor generating mapieUc flux, when 
said solenoid 6 is charged with an int^- 
iediate or high frequency current the sole- 
noid should be made of copper pipe so that 
S may be cooled by water or other coohng 

^ ™ A^^Sroanent magnet may be substituted 

*°Fi2aieS^'^as is dearly illustrated in 
Re 3 the installation inside tiie tank of the 
66 mSnetic flux creating device makes it pos- 



sible for aU the magnetic fl-^J^ P^f^ 
the tank, which produce a better result in 

^^T^^'SS'^on of the emulsifying appara- 
tu^%x|SdinthefollowJgd«m^^^^ 70 
1. Stirrers 8 are rotated by an electro 

2 Kctic'flux 12 is^ generated in^e 
emulsifving tank 1. by charging a suit- 

™t. such L altematmg or 7o 
direct current or a combmaUon of the 
two tiirough one or more solenoids 
6 men alternating current is usea 
for ™reation of said flux, prop«- 
sdecSon of both frequency and wave- 80 
loT^ for each emulsification depends 
oSe properties of the substaiice to 
be emSsified and its ^. emulsifying 
Uquid. Also when intermediate or high 
Sency current is used the solenoid 85 
daould be cooled by passmg water or 
other cooling medium through the 

3 Fi£ the cock 4 of an ouflet pipe 3 
^Hch is disposed at .the bottom of 90 
<!aid emulsifymg tank, is closed, ine 
r^ui^ q^tily of eniul^ying licimd 
L passed into said tank through inlet 
conduit 5 together with substances, to 
be emilified. Tbe substanc^ l^mg 95 
motivated by said mKer^ ^ to 
said magnetic flux, are both mix^ 
S^d wdS emulsified, and when the 
mixing is complete are discharged con- 
S^ly and smoothly ^throuf a 100 
siohonic outlet conduit 2 fixed at the 
bSom of said ta,&. ^ After the opera- 
tion, said cock 4 of the eidmust pipe o 
is opened to discharge emulsified nux- 
fu^ which remain in said emulsifying 105 

An^^ifS'ing apparatus with the stimc- 
ture dS^ alo^S\ very ^efuL «spea- 
X in continuous operations. On otiier 
Sd an apparatus of (be kmd y'^^f.^ 
Si 1^ F^. 4 and .5 is more useful for 

^°^£^So^STtheinve^^^^ 

^\1r^Si"a^i?S-i iron US 
Dl£ or siSir material, which has an open- 
figls is Sed a cylindrical emulsifymg tank 
Ti m^de of materials that ace easdy per- 
meatS by magnetic fiux such as synthetic 
^ black lead processed by mixing syn- m 
Sc rSin thereto, and J^. P^S^l!^!;^ 
which solenoids 6. a rotary shaft 7, ^ers 
8 conductive or non-conductive, a PuU^y 9, 
'a be?t 10. and an electromotor! l^re^r^ 
vided in a manner similar to that descnDea 
f nr the emulsifying apparatus shown m J:*^. 
?° 2 anTs!^ A luiaie liquid transports 
16 luch as a pump, connects, the vessel 14 
and^mulsifyinl tank 15. f^f 130 
that the mixed contents of the vessel 14 may «>" 
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be transported into said emulsifying tank 
15. The substances are circulated in the 
vessel by a transmission shaft 1^ with addi- 
tional stirring propellers 17, rotated by an 
5 electromotor 11 or any other suitable device. 
The number of emulsifying tanlcs 15 fixed 
to the vessel 14 may be increased to im- 
prove the eflSciency of the operation. 
The operation of the above emulsifying 
10 apparatus is explained by the following de- 
scription. 

1. A certain emulsifying liqmd to which 
the substances to be emulsified are 
added and preliminary mixed flows 

15 into a vessel 14 from an opening 13, 

with operation of additional stirring 
propellers 17. 

2. N«ct a liquid transporter 16 is 
switched on to force the mixtures in 

20 vessel 14 into an emulsifymg tank 15, 

where they are further mixed. 

3. As stirrers 8 are rotated by means of 
electromotor 11, belt 10, pulley 9, and 
rotary shaft 7, the current is applied 

25 to the solenoids for the creation of 

magnetic flux in the same manner that 
is in the description of Figs. 1, 2 and 3. 

4. Thus by the processes just mentioned, 
said substances to be emulsified and 

30 the emulsifying liquid which have been 

mixed in said vessel 14, are so easily 
emulsified in their passage through 
emulsifying tank 15 that the emulsi- 
fication takes place in a very short 
35 time. Fig. 5 shows that said sole- 

noids 6 of Fig. 4 may be fitted inside 
the emulsifying tank 15. 
In this case, better efficiency can be 
obtained, because all the magnetic flux per- 
40 meates into said emulsifying tank. 

Another embodiment of the invention will 
now be described with reference to Fig. 6. 

A rotary body 19. rotatable by a shaft 7, 
is fitted in an emulsifying tank 15 and elec- 
46 trodes 20, 21 are also coupled and fitted in 
the tank. A current is applied to these 
electrodes (the current being direct or alter- 
nating, of high, intermediate, or low fre- 
quencies). By rotating said body 19, mag- 
50 netic fluxes are created in a doughnut-like 
space between the two electrodes, the fluxes 
passing through the material to be emulsi- 
fied and emulsifying liquid, which flow 
through passage 22. Said mixture, by rotary 
55 movements and magnetic flux both originat- 
ing from said rotary body, is activated with 
energy, and as a result, a stabilized emul- 
sion is obtained. In this case said elec- 
trodes may be substituted by suitable per- 
60 manent magnets, and also additional stirrin*' 
propellers 23 may be provided on said 
rotary shaft 7 if necessary. Said passage 22 
may be also enlarged or narrowed to control 
the flow by replacmg the rotary body 19 
65 with one having a sm^er or larger diameter. 



In Fig. 6, the ap[iaratus is shown with 
outlet conduit 2, inlet conduit 5, bearings 
24, collar 25 made of electrically insulating 
material, and brush 26, 

In the emulsifymg apparatus of the pre- 70 
sent invention, as above described, by using 
magnetic flux and a stirrer, the substance to 
be emulsified and its emulsifying liquid are 
motivated to cross lines of said flux,* so that 
the energy possessed by said flux activates 75 
the substances causing them to be further 
homogenized and mixed for their emulsifica- 
tion by means of mechanical stirring. 

Thus obviously the present emulsifying 
apparatus is basically, quite diflEerent from 80 
any conventional apparatus of the kind 
which merely involves mechanical agitation 
or high-speed vibration, so that the present 
apparatus has exclusive abilities, especially 
that of easily emulsifying such substances as 85 
are impossible for any apparatus of the usual 
type. 

In the case of production of cationic 
emulsions, extremely good results can be 
obtained. qq 

Also the present apparatus can be made 
very small so that it can be used on a small 
scale witiiout using large quantities of elec- 
tric power. 

Furthermore, the present apparatus is not 95 
only useful for emulsifying substances but 
may also be used for promoting other re- 
actions. 

WHAT I CLAIM IS: — 

1. An e m u l . si fi cation apparatus compris- 100 
ing an emulsifying tank made of a material 
permeable to magnetic flux and able to re- 
ceive the substances to be emulsified, a 
device for creating a magnetic flux through 
the tank, consisting either of one or more 105 
solenoids through which an electric current 

is passed, one or more permanent magnets, 
or one or more paurs of electrodes to which 
an electric current is applied, a mechanical 
stirrer capable of motivating the substances 110 
within the tank to move in a direction sub- 
stantially perpendicular to the direction of 
the magnetic flux and inlet and outlet con- 
duits for the substances being emulsified. 

2. An emulsification apparatus as 115 
claimed in claim 1. in which the device for 
creating a magnetic flux comprises one or 
more solenoids wound round the outer cir- 
cumference of the emulsifymg tank. 

3. An emulsification apparatus as 120 
claimed in claim 1, in which die device for 
creating a magnetic flux comprises one or 
more solenoids fitted within the emulsifying 
tank. 

4. An emulsification apparatus as 125 
claimed in any one of the preceding claims 

in which the solenoid or solenoids consist 
of turns of copper wire or copper pipe. 

5. An emulsification apparatus as 
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daimed in claim 2, in which a magnetically 
permeable plate is fitted between the sole- 
noid and the emulsifying tank and an elec- 
trically insulating material is fitted between 
the solenoid and the plate. 

6 An emulsification apparatus as 
claimed in any one of the preceding claims 
in whidi the stirrers are partially or wholly 
made from electricaHy conductive material 
and then: outer surfaces are electrically m- 

sulated. ^ 

7 An emulsification apparatus as 
claimed in any one of the precedmg claims 
in which the current flowing through the 
solCTLoid is either a direct current or a high. 



intermediate, or low frequency altematmg 

8. An emulsification apparatus as 
claimed in claim 1 in which the device for 

creatmg a magnetic A?^, ^^^SS^^^.^?^ 
more llectrodes oppositely fitted withm the 

emulsifying tank. u«+«-» 
Q An emulsification apparatus suDStan- 
tiafly as hereinbefore described with refer- 
ence to the accompanymg drawmgs. 

MARKS & CLERKS, 
Chartered Patent Agents, 
Agents for the AppUcants. 
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